We report the observation of tunneling anisotropic magnetoresistance (TAMR) in an organic spin valve with only one ferromagnetic electrode. The spin valve is based on a new high mobility perylene diimide-based n-type organic semiconductor. We attribute the TAMR to tunneling injection processes from the epitaxial Lanthanum Strontium Manganite electrode which dominates the transport properties. The typical switching pattern originates from the magnetocrystaline anisotropy of the epitaxial magnetic electrode.
Over the past years a number of spin valves based on various organic semiconductors and contact materials have been demonstrated [1, 2, 3, 4, 5, 6] . While for many experiments it is still unclear whether they show tunneling magnetoresistance or actual spin injection and consequently giant magnetoresistance, all signals are interpreted to be related to the switching of two magnetic electrodes between parallel and antiparallel magnetization configuration and back. We have fabricated a number of different spin-valve like structures (Fig.   1a ) using the organic semiconductor (OSC) N,N' -bis(n-heptafluorobutyl)-3,4:9,10-perylene tetracarboxylic diimide (PTCDI-C4F7, Fig. 1b) . While most spin-valves reported up to now are either based on ALQ 3 [2] , which is an amorphous low mobility n-type semiconductor, or on p-type semiconductors such as P3HT [3] or TPP [4] , PTCDI-C4F7 is a new air-stable, high-mobility n-type semiconductor [7] from the perylene diimide/dianhydride family whose most common member is PTCDA. Owing to its favorable electron transport properties, PTCDI-C4F7 should be well-suited for the demonstration of spin-polarized electron transport. Three different device types were investigated, distinguished by the combinations of contact materials as listed in corresponding to an effect named organic magnetoresistance (OMAR) which has also been observed in many organic spin-valves [14] .
The type-2 layer stack, which has no magnetic electrodes, is intended for magnetoresistance measurements on the pure OSC. The devices exhibit no detectable magnetoresistance, neither spin-valve nor OMAR (Fig.3) . We can thus exclude OSC-related magnetoresistance effects as explanation for the effects found in samples with magnetic contact layers.
The 3rd type of layer stack, with a ferromagnetic LSMO bottom contact and a nonmagnetic aluminum counter electrode, has an OSC layer thickness of 150 nm. For such a device, with two metallic Schottky contacts to an OSC layer, the I/V characteristics are typically dominated by charge injection processes at the contacts [15] . The I/V characteristiscs we observe (Fig. 4) OMAR. The OMAR effect, although still not fully understood in detail, has been widely observed in OSCs even in fully non-magnetic layer stacks [14] . The spin-valve-like signal, however, must have a different origin than in typical OSV stacks because both TMR and GMR require two ferromagnetic electrodes.
We interpret these data as TAMR. This recently discovered effect allows for spin-valve functionality in layer stacks with only one ferromagnetic contact. At the same time, because of the similar phenomenology, TAMR often complicates the interpretation of spin-valve-like signals in magnetoresistance experiments. The effect was first observed in (Ga,Mn)As [8] and has since been reported to occur in various tunnel contacts on ferromagnetic semiconductors and metals [9, 10, 11, 12] . TAMR is due to a variation of the tunneling probability with magnetization direction caused by magnetocrystalline anisotropy of the magnetic material.
For electrodes with biaxial anisotropy the magnetorsistance traces can appear identical to 4 those observed for a normal spin valve. TAMR in such a system is usually characterized by two distinct remanent resistance states which are selected depending on the magnetization direction ( fig.6 ).
For a clear identification of TAMR we have performed magnetoresistance scans with different directions of the magnetic field in the plane. In these scans, the coercive fields of the two switching events (H C1 and H C2 ) vary depending on the relative orientation of the magnetic field with respect to the easy axes. Experimental data obtained on our type-3 sample are shown in fig. 5 (0 • and 90
• are the two sample diagonals, see also Fig.1 ).
The effect is even clearer in a magnetoresistance plot where the two scans for field orientations of 0 • and 90
• are shown together on the same scale ( fig. 6 ). For 90
• the resistance is in the high-state in magnetic saturation [13] , and it is low between H C1 and H C2 , while for 0
• orientation the resistance in saturation is in its low-state and it is high in between H C1
and H C2 . These two directions are the main axes which determine the minimum and maximum value of the tunneling resistance. The observation that the maximum resistance value between H C1 and H C2 (0 • curve) is higher than the maximum resistance in saturation (90 In an additional control experiment, we also measure the intrinsic magnetoresistance of the LSMO layer in order to exclude any contribution from the bulk. The signal is of the order of a few Ω and shows no switching events. This bulk magnetoresistance is too small to be resolved on the scale of the total signal of a type-3 stack.
We have thus demonstrated that TAMR can exist in OSV structures with at least one LSMO electrode. This effect opens up new perspective for organic spintronics. However, as the effect can be either positive or negative in sign, depending on the direction of the applied magnetic field, our observations imply that careful measurements on any OSV are necessary in order to distinguish between TAMR and real spin valve operation. Moreover, the observation of TAMR in the type-3 devices indicates, that even for OSC layers of more than 100 nm thickness, tunneling effects at the interfaces can be the dominating transport mechanism.
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